Introduction
In 1602, the Italian Jesuit priest Matteo Ricci presented to the Chinese Emperor Wanli a world map 坤輿萬國全 圖 (坤輿万国全图 Kunyu Wanguo Quantu) labeled entirely in Chinese. For the past 400 years, the Chinese world map has been thought to be a map translated from European sources. At 1.52 m high and 3.66 m wide, with 1114 place names, the Chinese world map is the most detailed and accurate world map of its time. In 2010, University of Minnesota purchased a copy of the map (Ricci, Li and Zhang 1602) . A high resolution copy is also available from the websites of Library of Congress (Ricci 1602a ) and a color version from Tohoku University (Ricci 1602b) (Figure 1 ). Nicknamed "Impossible Black Tulip", the Chinese world map has puzzled cartographers for decades be-cause of its surprisingly accurate information of regions not yet known to European explorers of the time. For easier discussion, the map is referred to as the 1602 Chinese world map, but it is not drawn by Matteo Ricci and the survey was mostly completed prior to 1430 as the evidence unfolds.
The 1602 World map is not adapted from European maps
There are many clues showing that the 1602 Chinese world map is not derived from European maps of Ricci's time (S.-L. Lee 2012a Lee , 2012b Lee , 2015 Lee , 2016 . Some of the key points are: (1) The Papal States, Tuscany, and Florence are absent, and the names of Hibernia, Lutetia are outdated Roman names for Ireland and Paris, respectively; (2) Fifty percent of the place names including those of the Americas have no equivalent on European drawn maps (Huang and Gong 2004, 183-209) ; (3) Pasquale M. d 'Elia (1890 'Elia ( -1963 translated many place names into Italian, rather than obtaining them directly from European sources (d 'Elia 1938) ; and (4) The 1602 Chinese world map accurately labels the oceans by the cardinal direction centred on China while the nomenclature in European maps at that time is confusing. On a globe constructed by Ulpius (Siebold 2015) , the ocean west of Mexico is named "Oceanus Orientalis et Occidentalis". On Ortelius' Maris Pacifici (1590), Mar del Nort appears at southern tip of South Amer-ica. On Aleni's world map (Aleni 1623) , Atlantic Ocean is both Great West Ocean and Great East ocean. Buache's Carte des Nouvelles Découvertes (Buache 1753) refers to the ocean north of the equator as South Sea (Au Nord de la Mer de Sud). In this paper, more qualitative and quantitative analyses of selected regions of America and China are presented to substantiate the following:
1) The 1602 world map is the result of China's own survey, rather than a copy of European maps. 2) China had the necessary cartographical technology to plot longitude and latitude of large areas in spherical projection. Figure 1 . Kunyu Wanguo Quantu, Tohoku University Library, Japan. 
The prime meridian and longitude

Erroneous maps of California
California is one of the last states explored. The error of Mercator's Arctic map (1595) placing California in the Arctic Circle contradicts his earlier map of 1569. The 1602 Chinese map shows California at the correct location in both the main map and the Arctic inset. The head of Gulf of California on 1602 Chinese world map at 5° north of current latitude could be explained partly by the continued deposit of silt from Colorado River over 600 years (See Table 2 ). 
Arctic Canada, Chinese world map vs Plancius
On the 1570 map of Ortelius, forty years before Henry Hudson's voyage, an unnamed bay (supposedly the unknown Hudson Bay) appears with a wide opening to the Arctic Circle. Before Hudson Bay was discovered and named after Henry Hudson in 1610, it already had a name 哥泥白斯湖（Lake Conibas or Conibaz）, a large bay with a narrow inlet which should be how it appears to the explorer entering from the north. Lago de Conibaz appears on Plancius 1594 map and Conrad Löw's "Book of Sea Heroes" (1598). The absence of any European explo-ration effort before the appearance of geography has been pointed out by Bancroft as "imaginary", "accidental", "fictional", and "stronger than holy writ" (Bancroft 1886, 85-87 
1602 Chinese world map results from Chinese Survey
The latitudes of place names on the Plancius map and the 1602 Chinese map are presented in 
Westernmost point of South America
In Figure 2 , maps of South America are compared. Visually, the 1602 Chinese map is clearly closer to the satellite survey photo than maps by Ortelius and Plancius. The quantitative comparison is shown in 1655) including 17 maps and more than 1500 indexed names with longitude and latitude down to degrees and minutes. The map of Chi-na, Korea and Japan with defined latitude, longitude and spherical projection is shown in Figure 3 . Map of China and Japan from Novus Atlas Sinensis by Martino Martini. For comparison, it took five years (1763-1767) and more than 100 people to survey the Mason-Dixon Line, a straight line of less than 400 km. It is technically impossible for anybody to survey 6,000,000 sq km of territory in less than 10 years, especially during the most turbulent period of Ming-Qing transition. As long as one place name was not surveyed by Martini, it must be based on Chinese survey technology. 
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